Abstract. Polarization of A°'s produced in ultra-relativistic heavy-ion collisions has been calculated and the results compared to the polarization observed in proton-proton collisions and studied as a signal for the production of deconfined matter. The A°'s produced in this environment come from two different regions within the interaction zone, in the first one, where the density of participants in the collision is larger than a certain critical density, quarks are free and the A°'s are produced unpolarized. The second zone, where the density is below a certain critical density, A°'s are produced polarized. In the model we also incorporate the effects from multiple scattering within the nuclear environment.
INTRODUCTION
The main goal to study collisions at relativistic and ultra-relativistic energies is the expectation of a transition from ordinary nuclear matter to deconfined matter, i.e., a Quark Gluon Plasma (QGP), which should be observed when conditions of sufficiently high baryonic densities and/or temperature are achieved during the collisions. A combination of experimental observables has been proposed [1] to identify this transition. One of the first proposed signatures to unveil the production of QGP in relativistic collisions was to study the change in the polarization properties of A° hyperons as compared to that observed in proton-proton collision [2, 3] . As is well known, in high-energy proton-induced reaction, the produced hyperons exhibit a strong polarization. A quantitative description of hyperon polarization properties has been attained by a semi-classical model put forward by DeGrand and Miettinen [4] . In this model, the hyperon polarization is due to a Thomas precession effect during the quark recombination process of slow (sea) s-quark and fast (valence) wd-diquarks. We study a model with a collision region of high enough density for the production of deconfined matter where the quarks are free and consequently the chaotic quark spin orientation produces A°'s unpolarized, while in the rest of the interaction zone A°'s are produced polarized in the same way as they are in free N -N interactions. Polarization in this environment is treated with De Gran-Miettinen Model [4] . Depolarization effects arising from multiple scattering are taken into account with a sequential model of collisions [5, 6] .
NUCLEUS + NUCLEUS COLLISIONS
In the nucleus + nucleus collisions, the effects that can possibly produce a diminishing of the A° polarization are: secondary A°'s produced by pion-nucleon scattering, secondary scattering of leading A°'s with nucleons within the interaction zone and A° production from a QGP formation. Secondary scattering with nucleons can influence the final polarization measurements by producing a shift in the A° longitudinal and transverse momentum and a flip in the original A° spin direction. Using a sequential model for collisions [5, 6] and in the high-energy limit (p A o ^> PT) the average values for the A°f raction of longitudinal and transverse momentum are (see [7] ):
where z is the distance traveled by the A° within the nucleus, N the average number of collision suffered by A°, b the impact parameter, / the inelasticity coefficient, F the dispersion angle per collision and x and pr are the original longitudinal and transverse momentum.
The degree of polarization in a single A°-nucleon collision is quantified in terms of the polarization transfer coefficient D. In the case of forward scattering, the final average polarization can be expressed as
where D is a function of V, SA, SW and A, which represent the amplitudes for the spinindependent, A° spin-orbit, nucleon spin-orbit and spin-spin interactions, respectively, appearing in the expression for the two-body A°-nucleon potential.
A° PRODUCTION AND POLARIZATION
A°'s produced in nuclear collisions come from two different sources: from the zone with high enough density of participants (n c ) for QGP formation, where the differential cross sections is [7] r -i 2
and from a zone with density of participants (n p ) below n c , where A°'s are produced by recombination with a differential cross section
where c is the normalization constant obtained from experimental results and 6 is the step function. The polarization defined as
within our model receives contributions only from A° produced in the latter region. Defining the function f(b) and polarization from recombination fP REC (fe) as
the final polarization can be written as
When we incorporate the A° shift in the momentum for densities below the critical density for QGP formation, the A°'s produced within a given phase space cell (x,pr), are scattered into a different phase space cell, which, on average, is ((X),(PT))-This shift in the momentum is reflected in the polarization, as is shown in Fig. 1 .
CONCLUSIONS
We have studied the change of A° polarization in high-energy heavy-ion collisions with respect to the polarization observed in proton-proton collision, as a probe for production of deconfined matter. Multiple scattering effects have been taken into account because for those A°'s traveling inside the nuclear matter. These effects are a shift in the momentum and flip in the original spin of the A° hyperon. Depolarization effects are expressed in terms of four parameters: inelasticity coefficient /, average scattering angle per collision F, depolarization coefficient D and impact parameter b. The first two were calculated from experimental results and extrapolated to relativistic energies. 
